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Study on Technique Development for the Solidified Body of Rock Waste and
Evaluation of Fracture Toughness
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Abstract

The hot press apparatus to obtain the solidified rocks with 60mm of diameter against rock
waste was developed, and the optimum conditions for solidification were founded out, of which
were 300°C of temperature and 1hr of holding time. The solidified rocks reinforced with the fibers
(carbon, steel) were made by means of a hydrothermal hot press method. Fracture toughness
of those was obtained using the round compact tension (RCT) specimens. Load and displace-
ment behaviours of the solidified rocks reinforced with the fibers were dependent upon the fiber
volume fraction and kind of the fibers. Strength and fracture energy of the solidified rocks with
steel were much larger than those of the solidified ones with carbon because of the Bridge’s effect,
multiple cracking and crack branching phenomena.
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1. Push rod

2. Thermocouple

3. Grand packing made by Teflon
4, Cast rod

5. Specimen

6. Sample housing

7. Space for water retreat

8. Inner pressure tube

9. Outer tube for heater

Cross section view for hydrothermal hot press-
ing apparatus
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Table 1 Chemical compositions (wt %)
A1203 Fezog CaO MgO Nazo SiOz Feo Kzo MnO TiOZ P205 HZO
10.71 | 13.19 | 7.51 20.18 | 0.85 44.86 | 8.55 0.21 0.14 0.61 0.09 0.14
Table 2 Mechanical characteristics of fibers used
Fiber Length, Diameter, Aspect Tensile strength Density
Type L;(mm) De(mm) | ratio(Ly/Dy) g (g/cm®)
Steel 2.862 0.12 23.85 4.17x10*(MPa) 7.80
Carbon 3.02 0.042 71.2 0.23x10%*(GPa) 1.80
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Fig. 3 Round compact tension specimen
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(a) 300°C, 0.5 hr

(b) 3007,
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Fig. 5 SEM observation of the fractured surfaces at various experimental conditions
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Table 3 Shear strength between matrix and fibers
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(wt%) (Volume fraction) time
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o .
Rock Steel 1% 300C 1 hr | 3.01
owder Steel 3% 300°C 1 hr 4.51
40 MPa P 10%
(250 g) Steel 5% 300°C 1 hr 3.39
90~106 pm) .
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